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(54) EXTENDED CENTRAL PROCESSING UNIT 

(57)Abstract: 

PURPOSE: To suppress the increase of the hardware quantity and also 
to improve the processing speed for an extended CPU by providing a 
register setting memory having an extended register set provided with 
plural register sets having the same data quantity as that stored in a 
basic CPU register set. 

CONSTITUTION: A basic CPU 7 and a register file RAM 5 are provided 
in the same IC and connected to each other via the exclusive buses 8 
and 9. A pair of general-purpose register sets 10 are provided in the 
CPU 7, and the RAM 5 stores the data on the sets 10. Then, the same 
data as those stored in the sets 10 are always secured in a register file 
memory in copy. In such a constitution, just a returning operation is 
required in a switching mode of data on the sets 10. Thus, the data on 
the sets 10 can be switched at a high speed in the CPU 7. 
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[«J&3 S*CPU7rttl/j?xn!y h 1 0£i£ 

7-f;VfflRAM5^iSlt> X> l*CPU7tRAM5 
t^tffl/U8 V £ £ Kg* CPU t ^vgp^ 



7 



7AACPU 
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1 

m. io 
& «*m-r t # ic te±iEs***m**M&e ft v ^ x 

^X^^r-fJ^^^OOiiB^V^X^-t:^ hfr*> 

ruvx^iry h^^THvx^rr nvx^-r > 

±mm*y&m&mmmw t±m v^x *y?-i)\>m* 40 
*u t&sasrr^^ffs^^i/txi:, 

l/X^>^T r -5'^§^Sl^^ftx^nrcTHUX 

> * t 1 - * £ ±fs v >?x * 7 7 -f 



#W5-2 6 5 7 5 3 

2 

mtzu-*)vvv7,?m&t±Mvv^?yTi)i'm* 

^eu ^T^Hrx^lio^nwwi/W^x^^ai^wr 
iiy b*mT%>vi?7.*y?<i)\'m*^)t, 

tC:m>Tx~*£f^tfJt"U^X^iry bCD^mT^U 
~*te*ftV>?X*^ 

_tte&* * ftayrffi^Sfli t ±bb w v 5 x * ? r -f ^ 
±m v n - av^ i" y x zfm.vtem?- p^mm vmn 

^^VvX^^^UT^^^^i&^SrfT^t^ 
l^^^^^— hlHl/^X^^T-r^ffl^^UWVv 7 

>*?-?\z&^i*&feisnz±MVVX9y 
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(3) 

3 

yyoimt^vt. 

±EJt*+ A«w«a«« t ±e u^x * 7 r -f * 

u <d±ib^ i u nmrnzftv c -tia 
[natgi i o i ±mm i * * zufrth-r 30 

#rr*!& 1 <DT H PX^-^tefflV-^X* 

_L©m 2 u &wt&ih'rm®>e>?cmT b i/ 

■* ;wa * * y <D±fesg i & s§ 2 * ^ g a> ±ib£* * 
1 1 ] ±&m 1 h • * 

tM^Jl 1 2] ±^S*^^^3l^Srt V>?X^ 



4t^¥5- 2 6 5 7 5 3 

[ff*3ii 33 — t>b<«a»coi^vX^^T^I/ 

^n^rLT-*zmm.?z>&5\z. ±m^m/^zm 
±iB«i»^Sfc»«*n, ±Mv^7.^yy^)vm^ 

U *WL&m-*M7 F l/XS:ft7 H UX^ 

^>^T-^^i«7HI/X?-5'MP^X^$ 

[0 00 1] 

^x, &*ty&mnmw&w*mt>2>m&m&&mto\z 

[0 0 0 23 

[^(7>^] -«lc4»*»JWa3ffiM(aTCPUi: 

^■r^)-e> 7 h^i7^i(PiT^D^7At 
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6 



>&^u^mi'i?*2ftm\zm^tt#>. &W:'T-*tfi 

UfeZ *l£±fltf R AM 2 Oiiaom^ SiMSfc^-* £ 

l#tt*T»***eJBt>T, V7Wx7BfcRAM 
2 tCPU 1 iKDMTfrtobn*. 

[0 0 0 31 ^f^P^7AA*^yP^7ABl:§ 
frr*»&* RAM 2 ft©««T(fcoTyD^ AAfc 
^t5T"^^ni®2al:. CPUIO^D 

#7&A\z&\,*Tvmi'i;*? i aicte^ns^-^ 

CPU1 IzmttZn&T— *Affl?jnX£/8V>Tjl 

*u li^t r am 2 2 b i:^$nri^ ^ 

*)w*u C PU<£:/^^A&g^MrF-r 
X? - 77^^^etlT^5. v>>x* • ^r-r 

*f> CPU^f^-OIC (^KIlHl^) JitCRAM 
(BIT, • 7r-f W RAM^TO^ESt 

T, ^l/^X^7T^^RAM±tCCPU^fl|I/^ 
XfKDiLvY OUT* Vi?7,? J tvht.nJ&) I'D 



*giJ®<DI CICT5t#tt^nfc^^U (PiTWRAMt 

1 c±a>i^x* - ^T-r;v^RAMjcr^*fex 
ft, l/>>x* • 7 7^fMil:li £TFJc^r2r> 

[0 00 4] -(D^T*^>^: 1 \%, ^15 IC^f i: 
5lC> C P U 3 ft« C8ft©^Py 7 ATfttffl ITV^ 

- • V^X^(J^TCBNR£^)4£{i&;^ C0CB 
NR40^ttI^-XiLT, ^D^A^O^T? 

VX/^^ri/vX:* . ^y-OWERAMSO^-^tH 

m 6Jc^*r«k-5tr^RAM, k^x^-^T<;t-ffl 

RAM5 JC^M^-* - AX. THl/X-/U^l 
a? CBNR4 0l*3«€»£&£.S£ti- 

*Xf, ^coyn^^Atc^tT^I/^x^'fe^ h©^JD^ 

Ua>U |/yX^77-f;^RAM5'\©7^t 
X©*K:, l/yX^77-f;HRAM5IC^7HV 

V vX^ V T <i )Vm R AM 5 1*3 (7>R 0 Wi^X^ O&ffiy* 

— ?±rx uvx* t&mwv. ±I2ro 

l/vX^^^*r^iD^^^ffT^rcs?)lr^ ^i 
30 \Z^£o\Z. 6?y>t-f^MHT*^ a ft, 

>im cvvpmmz*nz>&^->>&^ 

[0 0 0 5] 

[^13 





cpu 7>wm 


1 




2 


R0 b-^X:?©';- FO^X* • 7 r>OW8RAM«fcD) 


3 




4 


R 0 + R 1 ( c p ucDimgcfgfr ) 


5 




6 





d*.***, ^Ko^^s^D. cpu3u'i/^ ifewaa. \,\t>®*M77^>mw&fj?zh&*jm 

7 5-fMRAM5, ^RAM^JC^UT> *rtl*tl 50 LUX). & 2 K^TJ: 5 te±EMMtf*tt 5 V v>lM 
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CPUCDSbft 


1 




2 


R0U^^O'J-K(U-/X^ • 7 7 ^fflRAM«ti3) 


3 


Rl Ui>X?©'J- K(Pv»X^ • 7 7 'fAfflRAMj;(3) 


4 


RO + RKCPU ©jtolff <D**t) 


5 





[0 0 0 8] ~£t>\Z. U^X^77<AfflRAM5©f 

^2fc^Vv>iM£Ul/5<D^-f h -1M 
[0 0 0 9] 

/tX*Wra7JP ' #— h RAM^ffl 2 

— h^hU^P • tf— h©RAMH ffiflND^iOV- 30 

[0 0 10] 

i>X*-ky h&ffittm*CPUt* _LiBS*CPU# 40 
ffit>Z>$km®&$iWto\zffit>r), ±fBS*CPU|*!l^ 

[ooii] z<DXo\zm^-t^^^s *»CPU 
-f ;u*3;<a cpu t <D&m&&t> 

[0 0 12] '>&<£*>-0<Z>V^X 

&*cpu<t, ±%£&c*>\j&mt>z>mm&mmto so 



i:|IE^*CPU|*3l/i?X*-ky Hr^-^£te*ftT££ 

^ i c « _t ga u x ^ 7 r -f ;* ^ u © ±aafi v v x 

h^\zte±mM*CFUp$U>?A?±iy hOtelfrx— * 
^ai, :/n^A©*flsl::,fctK JtI2&3I l^X 

±i2^*CPUrtl/>?x^ir^ bf^^±MV-J7.^yr 

z ttz< ±m\si?7,?y r jvmt^v <D_hf2ft 

So 

[0 0 13] ZCDXoKMtfLrZZt*?, «*CPUft 

ic *a £ n ^ -7 -f ? a d ^ ^ a r txm p ^is sc <t 

;* ^ ij e> C P U W v X * ir >y h ^©-r 
co^^ff^^V^ ccOcfc^^^CPU^U^X^ir 
y h^tfi^x^r-Y ;WB*^Ute» IIcpui:* 

[0014] x> ±.m&*cpu\zmt>r)* _Li2Pvx 

X^ii^ hJC^^T^-^^^WTl/^X^-k^ 
5fe^T H I/X^TnTT H l^X^ ^^IMfrTS 
yHVXf-^l^^X^tv Jil2^CPUi:±^ 

Xt, ±ie^CPU^^Sm«[lHl8S^^^IC^ 
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vf e> n* moLM? t c p u l *mwtr s^aas 

tt±B7 F l/Xf-^8*l/^^OT F V-Xtf-f 

t^sssim.. ^&*£nfc7Fvx#^>^ 
[0 0 15] ^0«t5i:i^tfc^icll S^cpu 10 

i/xw>^r-^aiu terrain 

£CQ<fc5t::> g#CPU|*3VS>X*1r*y * 
-T-^^tf&^nTU50T, g#CPUftVi?X 

[0 0 16] 3 A«Mi«n/txKzm*nt* 

C P UWi^f t7^«^*C^S C t Til 

[0017] aei:, k$£Lfc£5ic&#cpu<t hia 
±fai/vX*:?7^Vffl*^Utei'>^ 

[0 0 18] VvX^77-fM^ 
h CPU£, ±fB**CPU^«to*«« 
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J0 



±iea*cpui^ts^D, ±Ei/vx^77^f^ 

ftftl/yX^t, ±|B^*CPU<h_hSVvX^7r-f 

^ffi^^uts»«rrsw»»R#ffl/ixt, -Lie** 
7>£±gB&* cput £&arr «^mH»A;tx 

*;PW^X^««^UTx-^©#€rii*«rfT5i:^ 

ED-^;vi/^x^««flD»^x-^*^fflU - 

r Fvx^-r>^x-^^##^^#^A.^nfcTF 
ixx#-f>^7 i -^twS^je*$n^±iB^^x^7 

[0 0 19] ^CPUrt<o^»^©:©^tci;D, S 
^CPUrtl^^X^ir^F^^T^-^^Ktt^ 
con-^^l/vX^^ir^-^^iWT^t^lc^ 

^jTttiRAMlCT^I^n^V^X^yy'f iWfl^U 
IC<fcDg*CPUfti/^X^yF CD-T ©t^x - 

bUX?-?&muitz?\zfoMznz>?--*&$£m 
u ^^-^^xjt^n^p^x^^r-f;^^^ 

U±OV-^X^-fe^Fcfct)|BtS^~^^^aib> o- 

^x^m^x-^^^-r^is^tt htH^^x^TT 

n-^;Hx>?x^^o^^-^^^5["r^>^, n 
-^;Pl/vx^M^^^-^^3gM^^^>^«^ 

[0020] 3 $iz. ftB&m#mrtxRtftifmim 

ffl/UH S^CPUtilBW^X^^T-f^ffl^^U 
£ cDfim2:&Rtf ± IBS* cpu t»«i«*ft©i 

p u tfft©*]**^ t T^irx^-Cfc* £ <hT?i£ 
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(7) 4#§8¥5~2 6 5 7 5 3 

11 12 x 

[oo2i] zt>\z, _tmvft&o\zm*c?u£±m t±satmi'i?x*-£y bt**n*nmmizmifc*z 

Z&fr&Xtmfrto b~Cfc D . ^nStt^Btfcfribft* Z b 'vOMf-^ t £±ia#;^ 1/ >*X ^ir y 

^_ h ^ceUT^pIlgT^^rh^ rtX*WL<omto I^yX^7 hJ;9_tS&*J8nx£^LT±ie&V 

<h&&<. A-H^XT©if^Srg&<rj:^lC^-r'5. i0 >*yWlft*ft 5X< ty^t, _hgam#C PUftcDlW 

[0 0 2 2] X. ±^0$j£TteVvX*ir*y h£LT MWSIr^ Wlil^at, ^S^CPU^ib^ISH 

<Bcfc5K#|j5fcUTfc&^o #f&91«, S^CPU^l/y [0 02 5] Z<D&5\zmtfttZ>^ t~CM®^mt* %. 

X^t7bSMfcI*CPU^ ±gS£*CPU?MI& ^l^vX^ty b*m&t*2W>\>V*9*Lv biz? 

PUI*Il/vX^ir^ btC>t>fL,T^ttlLi[|f^Wffl<om2 2? ^SW^.I*RAMiCT«|j«Sn*l/^X^7T 

^^UtMA, _h!2S*CPUWV^X^-tr-/h<D^ -f ^JB;*^ U OttSl/^X^ty b\Z fc#t*&fro X, 

^x-^StNCx-^S^-r-51/^X^iry h£1g 7a?^&omft\z£V±MUVX?±y bomtlT- 

^^e'Jt £»R* * rt«RR*ffi/1X ^ * ±«3&* CP IB I- ^X ^ 7 r -f frm * * U W^tybiD 

u^flt*>sm«ifii^iio^a8fc:RJt^n^«^*Tt ^n^n^isift^-* £±12 2 m<o u^x », 

±ES*CPU<h^i«M^M/Ut, Jif3 tt^n*ffl/\*X£^UTfe2!T£o ^icdJ:3^. l/^X 

S*CPUftl/yX^ty h XZ?-*? £&#rT3 ftv b^7-*&&Wrrz>fo\zte±m\<>iSX*77'1 

Vi?7s*7T^ frm^V&m^ZVVT.f'tv b* 30 yX^t7 htDtefc^-^^TT**^ WvX^ir 

iBl^X^r^JWB^UOiBSl^U^— O^T^rtJo X, -tlBL'v'X^-fe: y h tl^^X^^T-r 

^<7)jg»^fT^^i:^<±^^^X^7T-r;^^^U ^ffi* i £U©4He«U3*X*M2 3> httt^tl-fn©*^ 

©±IBmi^m2p< ; EU^^±^S^CPUrtVvX /tXlCT«R$nTVi^©T?±|2^vX^^r^;^^ 

^ir>y b^~?(DUffi<»fr&ft5£5\zmftWW*?T *U*6*^U^ty h^t§2iO)#l/yX 

[0023] zo)£5\zffibtt%zt^, m*cpu\H i*i±\zftm-rz. 

fl^*U ogStt^- * o*»»f^©* £frx tf J: <> ffi I^CPU jW6©«M»8T fcT*-feX»t»T*&2:fcT?« 

[0 0 2 4] — fcL<ttMfc©W?X tefWrT*. 

^^t§^yX^i!7 b^2«ftt«i^l/'7X^t [0 0 2 7] SSfc, ±*BLfc£ 5\Z&*C PU <h±S 
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13 



14 



m&mg, X. faT^-h^Nih'J^W-h 
[0 0 2 8] 

*CPU7 tl/yX3'77-f^RAM5$fU 
CPU7tl/^77^MRAM5, WS^CP 
U 7 tn§8R AM^^tl^naiEL^ffiAX 8^ 

7h (E*T, mtzU5?X*±y Kt^To ) l 0 

l^X^-fey h 1 OCD^-^^IBIt^c ft, Vv>X^ 
7 r-OWfl RAM 5 fctt* fl^£*5D. igBV^X^ir a? 

^u»hxitmu^^v btmt. x> v^x^-tr 
si/^^ty ho^r Hi/x^*rr Fi/x^> 

^ f R P 5 C B N R 4 tl^c ft, * 

*ft«l:^tl/yXn;/MOH 1 6*<DV>>X 
^, R 0 l/i?X^^:^l/R 1 5 VyX^ei^nt 

mft&mm\zm?j-*jmT$>z>. x, i«pu7ti/^ 

X^77-fMRAM5i:m^ fcWlHlttSrErF* 
^CPU6W, 
[0 0 2 91 X. S*CPU7CD«lStC^ViT, V>>X 
b 1 O^^^tlTV^^-^CDU-Ki&f^^ 
*CPU7^TfT^tl, 1$^fTlc£*VvX*-fe 
? h 1 .O'v©?*— *©^f MMfsfck Vi?X^ir*ybl 
0(7)^^^X^&^^VvX^iC^-reix>?X^^ 40 
7^;VfflRAM50ftf(DTKl/X0M^I:o^t7^ 

b®i?*fttz5o ±mvfcv-bRzf7-{ h*» 
rau s*c p u 7 rtnit)^^ ^ d ^7 A 

Jfrr^^-^H, l^X^T^fflRAMBKfctt* 
WTsZtv b 1 OcO^-VvX^tC^f £T Fl/X-h 
CO^-^^OD-Ktt^^^bTV^o X. 1/>>X* 

hORAMT+^ttHi^fc*rC t^T^S^tf> 
^>^;V#-h©RAM£SJBbTV>5. 50 



[0030] z.<Djzo\zmj&2nz>*$mcp\j<D/u 
x?<D&m5"-*\zR 7<Dfe$iT~?zmnv* mn& 

<fr£l$H* 1 &V>L 4 t LT4l§IliDjSbllfTbfc*^© 
-?z/>V't?)V*m2\Z7si'T. M2\Z&^X. ««t*lft 

lVy>^^JHtm<D7i^ 

te> I* C P U 7 ftO t y H 0 *t h U 

~HCT#tl££nT^S©T. JLIBR 5 1/yX^WR 

n, 3^v->-9--r^;vatcT^oiD*je^--^^±s 

R 5 l/yX^WP-/X^77-YMRAM 5 ftcDR 5 

^ym^y^^Mzxmr^n^ 

[0 0 3 1] ^2f3i^L^4\Z^^X^>mmz3 V 

u 7 o^^r^^^itrf^^T b^w^ca^x ^ 

[0 0 3 2] X> mm\Z, ^lCWT2Y>»t^ 
^)HOft^»7LfeBia*C, S*CPU7©^ 

;U9, WS*CPU7tl/yX^77^MRAM 
5i:Sr^-r^$fflA*X8^^tfcJli:, WS*CP 
U7ft©l/yXn'yM OfthU^iK— h • 3>-f:/ 

&umLf-z.££Q. 3vi/>ij--f^;i/RT«> 

©M#i^^-^C0l/^X^7r-r;VffiRAM5^(D* 

i^fi)K©7i7f, 7*3— F»f|s*(itffcSSf?*" £ 
^^^t-r^, frWtk, 1 1 Vi'VIM 9MZX 

mft*nz>z.h\zuz>. 

[0 0 3 3] X, kW'77^MRAM5W 

^irX»«SISM^-^a5»W©^T*0. EP^. iv 

->>U-f ^T±gER AM 5 (Om^T H WX-v«#&t? 
©laItt#;fc#V>RAM£S'trt\ y>W-^-hRA 
■ASM^V^tiD* A-H^XT^ltiliTSei 

[0 0 3 4] mz. V*J7*9*.y b 1 0 fctefc^n*^ 
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(9) 

15 

©#*«*U x> i/^x^t^hi^C^tsfeo 

DSULSfctt* CBNR4l:§ttSnTV^r^£S 

CPU^©ta^^^X^<D^5"-^^S$^^ 
v hA^W^X^iry b 1 O^D^ 5 — ^(D£f§<0*£fT 

[0 0 3 5] Uzsxfyr^ ^©^Difc&fcouTW* 

OOCPUIC*3^T> CPUftCO^JEl^X^£l>T#I;t 
3 2 If y hlOl^yX^^ 1 6*^*.* ^T^-feX 
ffiOD^-^AX^m^l 6^ hT> 2V^>1M^;I/ 
#1 AXIf^^JVCD^ODCPUT^ V^X^IC^tt 

1 6[V>?X^^]X(3 2[k> hI^X^]-fl 6 
[Hy h • /Uffl) x 2 [Tx^iM^] X 2 tH 
»]=1 2 8[Yy>^^;W 

IN.' hCSCT, □ rt©IE«tt, 

[0 0 3 6] *ra^CPU6^^T, S*CP 

i^^^x^-t^ b i oo«^«±tecpua:f^— 

-e^l6*tU !*CPU7tV^77 ; fMR' 
AM5K<OT^HrX^nx$r3 2 hth, lVy> 

^^)^u^y,^yr^)imRAUb^7^±^m 

1 6[V^X^0)*#C]X(3 2[tf>^ h;gl^X^]^3 
2[H^y h -;U«])X 1 [V^>-tM2UWX 1[»0) 

tifcX)* m&<Dsmmmtitez>« so 
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iff 

[0 0 3 7] JKi^^fCck^^^yfi^^^^^ 

O^MJ^tf-h^fllifcU ^CPU7i:l/^ 
7 r -f ffl RAM 5 <h ^*ffl/U 8 CLTtttt VJtZLt. 

5Bl:> l/yX^7r-fW»i:^*CPU 

7rtW>7n7M 0^~*O«!l§lM£O#£fT*. 
X, _b^Lfci:p^^RAM^©T^-feX^co^ 

ybvmMMtfft* i*CPU7©WRAM«tO 

v^cDl&^pIiBt^D, CPU<z>M*Dif^ifls£S 

[0038] &±mm\sTz&5iz. *$mw<n&miCT> 

U1?H ^(DmffiUi^X^^iDCPUt^JtS* 
CVVWz\si?X?±vhtl>XU : ?X**m?L. a>o 
^StCPU^-f7^±lCl/yX^77'f;WB^ : tU 

*?y?<i )Vtt<DMtt<0 CPUt LT^t^ C 

[0039] m2<Dmmm ;*«!wo«;acpu©a2 

Tte. ±^Ufc^ 7lC^CPU£^tM C^ITC 
X. l/yX^77-fMRAM5«li 

CPU 1 0 6rtCl*CPUl 0 7i^X^77^V 
fflRAM5$tU 5*CPU10 72:l/yX^77•1 , 
MS*CPU10 7tMRAM^J 

^n^ntii^i/u io8&i;io9 ict»»s 
ns. x> i*cpui 0 7«. ffi&^&coi^x* 

(£TF> cco^2^0Ulr*5^T¥tclx>?x^-fe^ hi 
IBfo ) 1 1 0&W«fcia3WCfc*K X, 1/yX^ 
M 1 0 Wc^^fT^co^n^^AT^ffl^n 
T^S* m^T^n-^;V • WTsZtv MlObO 
5fe®T H VTstttY H l/X#-< >^-^ fctfUfrT* 
CBNR4#*&£ft*e 

[0 0 4 0] S^CPUl O7rt0k7X^t^ h 1 1 

ok*. i^&z\,*\*wk<Dyu-;yv-v¥x?frt>m 

j&£**^nw\VWVS?X*-fe>y hi 1 Oai, 1 

l/^X^-fey h 1 1 0 h£<D2-3\zftm^tiZ>. mm* 
m^~rz>J:5\Z, Ui?X?±y h 1 1 0^Mt6R0 
V^X^^ViURml/^X^tcr^nwt^UvX^ir 
yMl OaSifJcU (Rra+1) ^LRnl/yX 
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?\ZXn-X)\,UiSX&'ky h 1 lOb^n. =& 
2 ^©l/yX^CTLTiJ - KHiff £fx5 &HI»ir 1 ^> 

[0041] puio7 <Dm»mm\z&\,* 

X. VVWty V 1 1 OfctemZtlT^Z?*-?. fiP 
/Vl>l'&X*±y M 1 0 a&^D^M/y* 
x^-fey M10 b©^T-^OU-HK)^iS*C 
PU1 0 7rt«Tfx«:*)n, t$H*§^tcJ;>5V^X^-fe 

v v 1 1 o^<&^— ^©^-r hiwm* vu—Kyvw 

7s?^v hi 1 0 alCO^Tte&^CPUl 0 7p$<n?f 
hl&«^n-#;vus?x*-fe* h 1 1 0 bfcttUT 

mfttsnzm&te* s*cpuio7^D^;n/y 

Tstrlzv h 1 1 0btD-^j^Vy7^t7 M 1 Ob 

pu i o 7rt^t)0, mncD^mm^mm-r^^ 

T, n— #JVW$?X*-fes/ h 1 1 0 b£>5r— ^te, l*^ 
hi 1 Oblcffi^Tar HWX_ba>lt5Sl/^X^Hr>y h 
[0 0 4 2] ^0 < t5l:i/yX5't7MlO^2OlC 
T, W^X^37y^f^RAM5^CO#^S:r/V^X 

l^X*-fes> M 1 0£¥#K#S!lU 
;!/fRAM5i:7^tXt^fiDH, ^lUfr^a £^ 

^i-^TS^^^^^f&^T^a-^^WvX^-tr^ h 
1 1 Obco^tU l/^X^^«^W^«g<&pq^^:5e) 

0 • *~ h£>R AMTf^ii^ffe 

"f ££:#T€r5<zm y>^-hORAM^lt 

[0 0 4 3] ^<7)<t:5fc#|^^n^*i£^CPUCQyt^ 

^^-i >wsmz^x&^\zwmt^ m^a-tuv 

^lfr^£lMrl&^L4£UT4©*£9*g 
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18 

[0044] 02 ic^ht, imfcmz&wtt&mfr 
H^fxtons. 2Yy>^^;n-en i*cpui 

0 7te<DUi?X*±:y h 1 1 0 *« h :/^#- h fcT* 
^nTl^COT?, ±^R5lxi?X^XtXR7 U>?X^ 

1M ?)VmZT*<Dm&&MT-*tf±^R SUitX? 
10 RZSU^X^yy^ MRAM5^R5 U¥X3?\Ztt 
fc-rz>7 Hl^XtC^^n^ £a>£5lCtiH*lte3V 

[0 0 4 5] #^2^ViL#^4^0V^T 5 b^fC3V 

U 1 0 7©^^«^lig!i^^TU*^#^cDVx 
^#Wf£T<fe9> J:t)T2Yy>^^BTm 

[0 0 4 6] X, l^tC, **lfcm>T2V3'>D--f 
^^B0«l^7Lfc^T> 1*CPU 1 0 7(0^ 

x&9, J:^T3*r->>it-f ^;vax«^2^^tt^ 

M/U10 9, WS*CPU10 7tl/^X^77 
^MRAM5t^^r^;Ul 0 8M^fcC 

RrXS^CPUi o 7rt0>i^x^ir:y hno^ 
^i©^*r-^oi/e;x^7 

T^;BRAM5'\tf>^&^ #^2lC^>t^^Kl 

FmtfFzmft\z^f7?z>z.£frx^. »jw*±o 

[0 0 4 7] X, ^^77^^RAM5^0r^ 
>1M ^T!_tiBR AM 5 (^m^T K UX^##jitrfc 
4^ loI^^#ViRAM$:^r. y>»'#-hRAM 

[0 0 4 8] toSHMtLT, 4f0-/t;i/|^X*-fe 
^ h 1 1 0 alC^^n^RO \siSX*<D&m7-*\ZU 
— h 1 1 0b^*n^R7lxi;x^ 

^t^hl 1 0 a©R0U^X^^»t-^*&Sr 
5(7 #^_^>o ::o^<7)v-»iJ-'f^;^0 5ic^r. 
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CP VI 0 7^UvX^^T-f^fflRAM5^T^-feX 
mzHTL. MiLfi3 VS/ >1M 2)13 \ZXfti* 1 & ^ b J0 

**3^ra»ic*ff *Jtrc&o» JUHt±, i#«#i 

[0 0 4 9] V^X^r^Ol/fcttDlfc*.**^ 

tS*CPU 1 0 7&^yX^7r^MRAM5(D 
B3gg&#<o^£^bTV^o 

ASKf*. CBNR4 fcteJWStlT * £^t*& 

^•fe^ h 1 1 o b<D&ui?x?iz7 : -'**mMznz>ig 
&\zte. mmzu^^^yr-ovmRAMb<DUMu^ 20 

7 7-f JUR AM 5 (Dtll^vX^t 
V bft*>U—i3)VVi?X9"kv hi 1 0 b'xCD^— *CD 

E!ft»©*©«pW&5ITS2ltlCtt*. b&rtt^T. fi£ 

BaMM-*z:£a*"C#*. ^u-AVH/^x^-fey 

M10 afc»tt*n*ir-^l^tiTtt» _t*£b*:J; 30 
5C**CPU 1 0 7OTKWtStlS©T, U'v'X 

[0 0 5 0] UitxfyrDMDWV&jLiz-D^xMtfc 

mzmm-rzt* uitxfyytfrtt&mm-rzftM 

(DCPU\Z^X. CPUrt<Z>WJBJ/^X^£bT#J*_ 

*5i&> mM\z&?z>wr)&K\z\L 

1 6[V^«]X(3 2[ty 6 40 

[Hyh •AXiB])x2[Tv>1J-f^;Hx2|313», S 
^3=1 2 8[vy>t-f^;W 

£^ti&$*£^bTV>£ (GITOAIC^^T^HU) „ 

[0 0 5 1] *^f:i5tt§S*CPUl 0 7fc:fe^ 
T\ 1*CPU 1 0 7J*g<Z>WvX*i^y V 1 1 OOfltJfc 
tt_hfHCPU^:|^— X±l 6#£U Zr(Dte#Z2-;Vl 

i o 7 £uz?x?yy^)i>mRAM5mcoT?±ixmrt 

X£3 2 H?/ h<hU 1 ^i/>-Vl>7)\,XW7s*yy 50 



#SI¥5-2 6 5 7 5 3 

-1 JUmR AM 5 &T?±*v!mt'rz>£, 1/y^^ty 
Ml 

8[D^jH/y^O*»]X(3 2[Vy h^l^X 
^]-l-3 2[t*7 h • A*Xig])X 1 [V->>tM^;P]X 1 

[0 0 5 2] ^±^Lfe<t^^*^ffi^JC^^i£m 
CPUTH l^CPU 1 0 7^tC<tt)^)l/^X^ir^ 
h 1 1 0£HJ FTttJ&U S^CPUl 0 7 
t^yX^77-f^RAM5^WUl 0 8 ICT 

fr&m&x$. zztz. u-J7,9yr^)V(omwm\z\x 

£:*CPU 1 0 h 1 1 O-v^-^tom 

y h 1 1 0£¥#tC#§Jjb* kv?X^77^MRAM 
5£T^irx-r£<m3:n— ;fr;vw>x*i i obo^t 
bfctf>T!, £6fci^X^&l$recOMJe£HoT^ 
S. X. ±&bfc£5fc^RAM#©7?1rX;S<^ 

gBAX <L w>>x^ 7 r^fMRAM7^txffl;u^ 

VXiOKDmmWifcWZ. I*CPU1O70MRAM 

^t<D7mffl;uio9ii %L&mx&z><Dx. A 
^(Dy^y^m^mm^mtur). cpuo» 

[0 0 5 3] Sg3(D£tjfc#f ;#^Wc:fctt*CPUcD 
S^CPUl 12rtl:tJt^i*CPU^l/yX^ 

yhtie-To ) inn ±mm2<Dnmm<DXio\z? 

n-~;VlRZ*n--Jj)),<D2-z><Dmmz\*&ftZtiX35*> 
X. 1/yX^t-y hi 1 li:»CBNR4S:ittT 
V*&„ X> 1*CPU1 1 2t/U 1 0 8S:^LT^ 

$n^i/^77-fW ; e r Jn5it ramict 

i^n^l/^77^RAM115at, RO 

fflROMl 1 5b^e.i^n§. 

[0 0 5 4] ^^77^^ffl^ ; E , J11507HV 

y7^7hllll:^Lt, l#fcU<Wg&*CDU 
^X^<&ROMtRAMCOaj^bfcTHl/X«^aiJD 
^It^c fiP^, mS\Zm-?£5\Z* CBNR4)^W 
5lRp^ttI/^X^77^^^t , J 1 1 5 07 

Kl^X (Rp+0) ^^^U (Rp+m) ^l/y^77^f 
;lfROM.l 1 5blC, 7HPX (Rp+n+1) J^r^b 

(Rp + n) ^T^P^X^^T-f JV^RAMl 1 5 a\Z 
fii0#^^<, ^X^77^fJ^RAM115a, 
l/yX^77^f;PfflROMl 1 5bft ±K&bfcW^X 
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T^feCDT^^o X, UyX^77-fMRAMl 1 5 

[0055] x, ±Mhtc?&2<Dmmmtmm\z. 

CPUl 1 2ft<DUz/X?^y Ml ltthU^V • ^ 

- KIMPfc 1 ^l/yX^©M b»#<0*fT^RRflC 
"IttTffcD, X, l/y7^77-Y;^ROM115b^ 
Wl/^^7r^^RAM115all ±12^2 0) 10 

[0 0 5 6] x, S^CPU 1 1 2(omm\z^x, v 

yx^77^MRAMl 1 5al:MtS (Ra+ 
1) fe^bRnUvX^OU-FcOi&f^tiS^CPU 1 
1 2rtgmrfc;bn. — ffr^frK:<J:3Jbg2 (Rra 
+ 1) &ViLR n WvX^lCOUT^— M&f£ 
tt, ±IB (Rm+1) ^IRnl/yX^L (Rm + 

1) fr^LRn i^x^McMjrrsv^x^y^wa 

RAMI 1 5 afo<D&M<DT FUX(DmJl\Zr>^T. 7 20 
h^^fT^^o tot, (Rm+1) ^LRnU 

px?\z&m-znz>7-?\z. uvxpyy-DimRA 

Ml 1 5 a^^^-rSTHW^JKO^-^t-m^ 

[0 0 5 7] l/yX^77^^fflROMl 1 5blr^ 
t^R0^V^Rm^yX^(OU-Hi^JS*CPU 
1 1 2 ftffiTfrftfctU ^HfTlCckSRO^^LRm 
l^X^O-x-^-f Mdf^ti_L^R0^^LRmPv 
XfOWZttVT?^ M&fEfcfTfcS. i^T, RO^: 
^URmV'^X^^JW^n^^-^^ t^X*:7T 5/? 
^fiHROMl 1 5b^^tS7Hl/X±a)T-^ 

hmft0m&m\z\zmtez^mm*&z>. 

[0 0 5 8] ZL(D£5\Zffi?fcZnZ*$Zmmv>&&CP 

u©/H^7^f >mmz^x&rf\zfBmr^ mtv 

T> ^X^77^f^fflRAMl 15a^7HVXlC 
ffi^*r^R 7 W>?X^cO^^-^fc, l/y^77-f 
MROM1 1 5brtCDTFVXt^ffi^-r^R0 W^X 

& \zm»r ^^^^i^va 
^;v^0 9»c^-r* »f^Rn«> ±e»2«>30Minc43 

u 1 1 2^1/^77^^!^^^ 115 t&mmx 

X 1 0 8KT«1I*U i*CPUl 1 2i:MRAMf 
ii^AXl 0 9lCT&j|ftU ^*CPUfttf>i^X^il 

V->>1t-r^^BIC^^Tlra^^-^«R7l-vX 50 



#i¥5-2 6 5 7 5 3 

22 

^&r;i/yx^77-i , ;^RAMi 1 5 apwMf&rz 
T\ t ux&ft<Dmijizm j 2&2inzo iot, *^jg«ai 

(D&SSCPUK^TSk K9(D#J;Ui3V:x>*tM# 

;p@iw^-r^^tc. jiSMtJ: 1 1 

[0 0 5 9] »2©*«W©#&iW*lC. l^X*:7 
r-f J1/J8RAM1 1 5 atev>^;V^~h(Ot>©T+# 
T$>0. X, kyX^7 7-fMRAM115aCTL 
T, ICS^CPUl 1 2©V^X^©««tRli;5r— 

1 1 1 <D^^-^c7>xi^^7&%<> m.m<D&x& 
^r^c9^2:^t)ift)i^^t^a 0 x. *mmw\z 

k/7^77-fWROMl 1 5b*l£# 
^$tlT^0, WyX^7 7^fMi^^T, CB 
NR 4COt&^~^Rp^3ET'5^^T±K2ROM 1 
1 5 bfrZ±Ufe&7—?*n&th^'Z.£WXZ, VV 

x*w&mz&\,*Tmte<D&m<D&*nxif&\<\ # 

iC, >^X^77^;HflROMl 1 5 b CP 
U^OR 0^ViLRml/>?X^^^^n^>^^lCO 

i^Tte, u^x^^)mm\z^xhUi>7,^yr-()Um 

romi i sb^mztifzw?. &7u?7&%im 
xm&v&mvte^-? £ z. c \z&m~rz> & o \zm& 

[0 0 6 0] X> ±^m2<0^SfiWfcT^bfc < fc^^ 
#u—rt)V\/i?X? 1 1 0 a£Ji^&^-*£te»r 
«5*§^fcJt^ ^PJTliRO^^LRml/yX^O 

^Tt>, ±ISW> ? X^^r-rJVfflROMl 1 5b£D^ 
[0 0 6 1] fc> m2©lttS«lk:TSiWL,fc«ltmt« 

r <i >vm * * U ct 0 U >>X * a )V V V 

X^#C0 8#T&ofc7^ ^i^^JcOit^CPUTttl/ 

^x^^7-f;^ROM&rxi-^x^^r-r;^RAM 

i?x*&fcn 6#tfc*. ±^T*^lM©i!:icPU 
<Dmm\zmr^T^>^^)imt. m2<Dmnm\zit 

3^ ^*cocpuici:^i 2 8 Ti/>i^-r ^^icit^n 

[0 0 6 2] H4<7>*JgW ; *£IIM& SI Olc^T 
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K*5tt*ft^cpu 1 1 6th mfrnfTtpo^as/? 

ATftffi$nTt^l/yX^77-f^RAMl 1 5 a 

OftmT H V-X ZTTs-tT 
^f-^ R p Sfeit ^» C B N R 4 OteH, UiSXfy 
r^OWBROMl 1 5 bcDl/v^X^-ir^y Y(D!feM7 F 1/ 
X^t7HUX«>^f-^Rp' 
NR 1 1 3 £^ltTli<5. CBNR4£:tf 1 1 3 

±&&$mmom&£&m~ v^x^^m i 

4PXZ&*b2>Zt&~V£Z>. 

[0 0 6 3] !/yX^7r^M^ : E t Jn5<D7HP 
X©7^bf>^«hlTH ^1 ltC^Tct^tC. CBN 

r 1 1 3cD^5 ^ ~-^Rp , zmmt-rz (Rp' + 0) 

t>L (Rp'+m) (DT FUXmW&\>'z?7s*7 7'1)im 
ROM115btU ^0^«tcS*CPUl 1 2|*?CD 
R0toLRml/yX^^0W> CBNR4(D^ 
x-^Rp^S^i-r-5 <Rp+0) fr^U (Rp+(n- 
m)) 07FVXi^l/vX^7r^MRAM1 1 5 
atU "©^ICS^CPUI 12^0 (Rm+1) 
ftViURnl^X*£fdDtf&t£o X, ^<£*&©#|fj£te; 

[0 0 6 4] z<D&5\zmf&znz>*nmwc>w3&cp 
~*vmmommz£zmftftm<Dmm<k<»®mitm'? 

[0 0 6 5] ftK^J&^&^CPUTte, 

pum u^x?7T'i)\/m* : £v<oyvuz.&mfe 

T5CBNR4^CPU1 1 2\Z\Z-r>Lfrffit>*D 
T^UWc®. ]/i?X?7 7^)imf£ } )\ZUft\Z]s? 
X^7T^fJPfflROMiVyX^77'fMRAM^ 

JW8ROM 1 1 5 bCD^tt^— ^?W^CT&£^T 
t>±IEROMl 1 5b^M^f»la^ -A\ *^ISS 
^#CPU116TI1 m^77-fMRAM 
1 1 5 a<D7 Hl/X^m^r^^^^^-^^JWT 
£>C BNR 4 <h* l/vX^77^MROMl 1 5 b£> 

r f uxzmfetz^ *&mr?z> cbnr 

^ 5? A #®T£^a5r- * 3<Z> W >>X ^ 7 7 ^ 
fflROMl 1 5 blCl3tSbT*5#> ^D^7A^l/ 
^M^-^^&^lCteCBNR 1 1 3 0>4W 

f-^t:J;0±ffiROMi i 5bt£>y Fl/X£Jt£f £ 

£ t T_hie^M^- ^^MCPUl 1 2|*|(Z>V>?X* 
-fey b * £ £ -So 

[0 0 6 6] Z<D£5\Z. ^yX^77-fJVffi^Ul 



(13) ^ii 5 ? 5-265753 

24 

15lC:fcV>T, ifSl/^X^yr-f^fflROMl 1 5b 
tC^i" & * ^ U &g £/Jm* < T<5 ^ <>:V> 53* 

±S^^77^f;VfflRAMl 

1 5 a&r;i/yX^7 7^fiHROM 1 1 5 hWy tT 

[0067] &±MWLtz±v\z. &mi&m\z&rtz>& 
icpuh u&<DW>muisx*tt<DCP\j£mmz 

CPUftKl/i^X^i^y btlTI/yX^^i^ 

m m c p u h m-?- ? ?± \z v yx ^ ? r -f ;wb ^ * u 

i0 fc^flATV^CDT, Effll/^X^^S^il/yX 
* 7 r ;V#5&DPi#5£© CPU i:LTtffit^ £ fcaft* 

[0 0 6 8] 3§5<7>|£&£fc| ; ^5©^^^^^^«^ 
1 2 I*W^ttTH ±i£L 

#:igi 7^-rcpu^t? i c^est^d, mvm 
f&mft\zr>^TimK$m*ttisT^z>. *mmm<o& 

SCPUm |£^CPU2 0 6fttCg*CPU2 0 7 
tl/yX^7r^f^RAM5t=£tU S*CPU2 
0 7d:l/yX^77^JVlRAM5, WS*CPU2 

a? o 7 t^RAM^^n-^naiLbfe^/^x^T^ 

igg^n^c IPtS, I*CPU2 0 7tl/yX5'77^l' 
fflRAM5ttt3>hDHWU2 n; 7Fi^x;u 

2 12 Rl^f-^/U 2 13a, 213b l;Ti^$ 

tu }£3icpu 2 o 6 t\*mm\zmwt>nz>K&Mi&& 

ft CFBLtR) tI*CPU2 0 7t«n>hn-;wu 

2 2 1,7 b'l/X/U 2 2 2, T"^;U 2 2 3 

[0 0 6 9] X, S*CPU2 0 7rttCli, fllAfcf 1 6 
^<»V^X^^^«^n^--^CO^W^X^'fe^ b 
30 2 4 1, ±ieCBNR4, ^SUfTt-^HfT^-ny b 
242, S*CPU2 0 7 ftOlMf&mftnmft&MW* 

z>®m&2 4 3i>mn*>nz> a m^i^x^-fe^ b 

24 1H ^tl^tl8*:(3!)l/yx^^T20©^^X^ 
t7h2 4 1aM2 4 1bl:^tte.n^. 1^X^:7 
7 Jl/ffi R AM 5 n^r-^/U 2 13all 

mff3--y b 2 4 2Rtf U^X^-fety b 2 4 1 a 
&^3fU — *f-^/U2 1 3biil/^X^t7h2 
4 1 bK®&&l££n£&*\ 4 3^mttT^ 

mmm^\zx^>, ^rym^no^v^2 a s&t 

40 LTl^X^-fc^y b2 4 1 a^f-^/U2 1 3 a 

[0 0 7 0] X-f7f 2 4 51*, ^fTn.- y h 2 4 2 fi> 
?)l/yX^t^h2 4 1 aRrK2 4 1 b\Z^-?&&m 

znz>m&\z\t* mm»2 4 3tfimm*rzmm«mz& 

Q*>*m£te2>. i:oT, ^fT^n^h2 4 2«, '5r 
-^;U2 1 3a^LTPyX^t^h2 4 1 a&tf 
l/^X^77^fMRAM5^W^D> X, 
-^U2 13a, 2 13b, X^7f2 4 5^tX 
l/yX^77^;HRAM5t8^it^5, 
50 S*CPU2 0 7i}mft*<D7n?5&<Dmff\Z£r)& 
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25 



26 



ftWTsZtv b 2 4 1 (D^mf—^ &3%&?LZ>t&^ 

RAM5ftl/yXn7h2 4 1 a&tK2 4 1 b £ffl& 

CO 0 7 1] X, mft^-V b 2 4 2tUz?X* J £y b 
2 4 1a, 241b fnfn/U 2 4 6^2 4 
7fcT*ttS*U X. MW2 4 3liCBNR4, 
Vi?7.*tv h 2 4 1 Rieifr^y K 2 4 2 KttbT 

RAM5H ^T^S*lCj;0^>^;^-h^RA 

h©RAMOTlT^§, X, ilLfc§;U2 1 3 
a, 213b, 24 6, 2 4 7. UzS7.?-£y b 2 4 1 
a , 2 4 1b ©/*X«**n*ri 3 2 tf *y h 
[0 0 7 2] C©«t^tC»J^$tl^iS5iCPU(Oi!)^* 
SkT\zmWTZ>. X, 1*CPU2 0 7<7)MSfCi5^ 

x, m&vvy.*^ h 2 4 i ic^^nT^sx-^ 

tOU-Hlim^**:CPU 2 0 7rt&lC*3^TAX2 4 
6, 2 4 7«M^Tfrteb*u t^r^frtcJ;*^!^ a? 
X^lry h 2 4 l ^\co^— ^<D^-f hibfEti. *OT?B&2 
4 3^2iaiT^ffiim^JCTX-f 4 5 &^>«JI 

£T£££T> r-^/U2 1 3 a£;frbTV>*X*ir 
yh241a, X-f y^2 4 5 ^tTl^^X^t y h 

2 4 i bic^tbT^n^nfr^n^ta:^^ ~t-*a 

X213 a&tf 2 1 3 b^lTl/yX^7r^f;VMR 
AM5W:^Tl/>?X^t7b2 4 1a, 2 4 1 b iC 

2 4 10feif^ll Vy^77^ ;PfflRAM5tC 30 
tenzmGUi?*?^ b2 4 1cd*BM$T£T Kl/XJi 
©Static* hcD^-^^-Jt&^K^ff b 

pu2 o 7^0^2 4 3&mm~rz>MWM^z&-D 

[0 0 7 3] #CtC. JH^V^X^i^y h 2 4 1 
t^K24 KDMr^^DM^ICH CBNR 

±MbfCck^fC. n&WTsttv b24 40 
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